Circannual reproductive rhythm in the European hamster (Cricetus cricetus): demonstration of the existence of an annual phase of sensitivity to short photoperiod.
In the European hamster (Cricetus cricetus) short photoperiod (SP) is responsible for the transition between the breeding and the resting season and data obtained previously suggest that a circannual "clock" drives the annual rhythm of reproduction. This hypothesis implies the existence of a SP-sensitive phase of the circannual system that occurs independently of the photoperiodic regime perceived by the animals after their arousal from hibernation at the end of March. In control animals kept outside, testicular atrophy occurs in August. When the animals were transferred from outdoors to controlled SP conditions (LD 10:14 and ambient temperature Ta = 18+/-2 degrees C), immediately (Group II) or 2, 4, 6 wk after capture (Groups IV, V, VI, respectively), sexual arrest occurs at the same time between mid-June and mid-July. In the other groups, transfer from outdoors to SP either after 6, 8, 10, 12 or 14 wk (Groups VI, VII, IX, X, XI, respectively) after capture, is followed directly within 4 wk by the gonadal atrophy. When SP was applied from the beginning of August (Group XII) gonadal atrophy was observed after only 2 wk. In this last group, however, the rapid involution is the consequence of the already initiated decline in sexual activity induced by the short daylengths from July. When comparing the effect of SP in two different ambient temperatures (Ta: 18+/-2 degrees C vs 7+/-2 degrees C), immediately (Groups II vs III), 8 (Groups VII vs VIII) or 16 (Groups XII vs XIII) wk after capture, it appears that low temperature does not affect the physiological process described above. In the European hamster, after the gonadal regrowth at the end of hibernation, the animals do not need to experience increasing long days to react against SP. Gonadal inhibition is induced when, following our hypothesis, SP coincides with an endogenous period of sensitivity that extends from mid-May to at least July-August. The present findings complement and extend earlier evidence to support the existence of an endogenous circannual control of seasonal reproduction in the European hamster.